Mechanisms of alpha-fetoprotein synthesis in hepatoma cells. Combined electron microscopic immunocytochemistry and autoradiography.
Immunoreaction of alpha-fetoprotein (AFP) was detected not only in well-differentiated hepatocellular carcinoma but also in hepatocytes forming foci in livers with hyperplastic nodules during 3'-methyl-4-dimethylaminoazobenzene hepatocarcinogenesis. The subcellular location of AFP in hepatoma cells was in the rough endoplasmic reticulum, perinuclear space and well-developed Golgi apparatus around the nucleus. In livers with hyperplastic nodules it was also in some parts of the smooth endoplasmic reticulum and Golgi regions in hepatocytes in the vicinity of submembranous areas or bile canaliculi. These findings suggest that the Golgi apparatus in hepatoma cells acts mainly as an organelle for glycosylation of AFP and that the Golgi complexes in the hepatocytes in livers with hyperplastic nodules are organelles for secretion of AFP. Combined light microscopic immunoperoxidase study and autoradiography with 3H-thymidine revealed a higher cumulative labeling index in AFP-positive hepatoma cells than in non-tumorous areas. Combined electron microscopic immunoperoxidase study and autoradiography showed that hepatoma cells with AFP immunoreactivity only in the rough endoplasmic reticulum had a significantly higher labeling index than did cells with AFP immunoreactivity in both rough endoplasmic reticulum and Golgi apparatus. These findings suggest that AFP is synthesized in hepatoma cells before or during the stage of their DNA synthesis and is then transported to the Golgi apparatus.